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1. A semiconductor device, comprising: 
transf er\gates ; 

contact prugs adjacent to said transfer gates; 

said each transfer gate having a gate insulating film, 



a gate electrode layetr, £ 
gate insulating film\a 
said each conta 
transfer gate and adjac^ 
height; 

a first interlaye 
defines the same surf ac 
and the surface of sai v 



ide walls for covering sides of said 
id gate electrode layer; 
t pJ/ug having the same height as said 
transfer gate over the whole 

>ulating/f ilm having a surface which 
as\tne surface of said transfer gate 
r6t plug; 



a second interlayer insulating film formed on said first 
interlayer insulating film; 

diameter-reduced contact p\ugs which are smaller than said 
contact plugs and extend through saidsecond interlayer insulating 
film to conduct to said contact pl^gs, respectively. 
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2. The^semiconductor device according to claim 1, further 
including a memory cell section having a plurality of memory cells, 
said memory cell section including, in addition to said 
transfer gates, Wid contact plugs, and said first and second 
interlayer insulating films, 

f ilm; 



ayer insulatj 
a bit line f\ 



prmed on said second interlayer insulating 



a third interlayer insulating film formed on said second 
interlayer insulating\f ilm so as to cover said bit line; and 
capacitors forme^i on said third interlayer insulating 

film; 

said memory cell section further including, as said 
diameter-reduced contact Alugs, 
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a lm.t line contact plug which extends through said second 
interlayeA insulating film to bring said contact plugs and said 
bit line into conduction; and 

capaoitor contact plugs which extend through said second 
and third interlayer insulating films to bring said contact plugs 
and said capacitors into conduction < 



3. The semiconductor device according to claim 2, wherein 
said gate electrode layer has a doped silicon layer containing 
an impurity and a silicone film for covering the surface of the 
doped silicon layer, 

any of said contact! plugs corresponding to said capacitors , 



said capacitor contact 
capacitors is formed of 



plugs, and lower electrodes of said 
{doped silicon containing an impurity, 



said contact plug corresponding to the bit line has a doped 



silicon layer co 



ntaining , 



ng an impurity and a silicide film formed 



only at a portion brought (into contact with said bit line contact 
plug, and 

said bit line contract plug has a barrier metal brought 
into contact with said each contact plug and a metal layer formed 
on the barrier metal. 

4. The semiconductor device according to claim 3, wherein 
said capacitor includes a capacitor insulating film formed of 
SiON and an upper electrode comprised of doped silicon containing 
an impurity. 



5. The semiconductor device according to claim 2, further 
including a logic aircuit section including a plurality of 
transistors, said logic circuit section including, in addition 
to said transfer gateV, said contact plugs, and said first and 
second inter layer insulating films , 
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bit\ines formedon said second interlayer insulating film; 

and 

said logic circuit section further including, as said 
diameter-redubed contact plugs, 

bit lin® contract plugs which extend through said second 
interlayer insulating film to bring said contact plugs and said 
bit lines into conduction. 

6. The semiconductor device^iccording to claim 5, wherein 
said logic circuit section has l^MOS transistors and PMOS 
transistors both of which constitute CMOS transistors. 
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7. The semiconductor device according to claim 6, wherein 
contact plugs and gate electrode layers provided in association 
with said NMOS transistors respectively have a doped silicon layer 
containing an N-type impurity, and 

contact plugs and gate electrode layers provided in 
association with said PMOS /transistors respectively have a doped 
silicon layer containing^ a P-type impurity. 



8. The semiconductor device according to claim 6, wherein 
said memory cell sectiCn has transistors each having a 
first-conduction type^ 



one of the NMOS^transistors and the PMOS transistors having 
a conduction type di/f ferent from the first conduction type has 
a buried channel prepared for the first conduction type 
semiconductor, and /a counter channel formed in a surface region 
of the buried channel by a semiconductor prepared for a second 
conduction type, 

said each contact plug provided in association with the 
NMOS transistor ljas a doped silicon layer containing an N-type 
impurity, 
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said each contact plug provided in association with the 
PMOS transistor has a doped silicon layer containing a P-type 
impurity, and * 

any of said gate electrode layers provided in association 
with the NMOS transistors anc^said gate electrode layers provided 
in association with the PMOS transistors has a doped silicon layer 
containing a first conduce/ion type impurity. 

9. toie semiconductor device according to claim 1, further 
including a\logic circuit section including a plurality of 
transistors, \said logic circuit section including, in addition 
to said transDBr gates, said contact plugs, and said first and 
second interlayfer insulating films, 

bit lines formed on said second interlayer insulating f ilm; 

and 

said logic fcircuit section further including, as said 
diameter-reduced contact plugs, 

bit line contnact plugs which extend through said second 
interlayer insulatincAf ilm to bring said contact plugs and said 
bit lines into conduction. 
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10 . The semiconductor device according to claim 9, wherein 
said logic circuit section has NMOS transistors and PMOS 
transistors both of which constitute CMOS transistors. 



11 . The semiconductor device according to claimlO, wherein 
contact plugs and gate electrode layers provided in association 
with saidNMOS transistors respectively have a doped silicon layer 
containing an N-type impurity, and 

contact plugs and^gate electrode layers provided in 
association with said PMOS transistors respectively have a doped 
silicon layer containing a P-type impurity. 
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12 . The semiconductor device according to claim 1, wherein 
said contact plugs and said gate electrode layers respectively 
have a doped silicon layer containing an impurity and a silicide 
film for covering the surfarce of the doped silicon layer, and 

said each diameter-deduced contact plug has a barrier metal 
brought into contact witia the silicide film, and a metal layer 
formed on the barrier metal. 
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13. The semicon 
10 the gate electrode lay 
and a barrier metal w! 





tor device according to claim 1, wherein 
f said transfer gate has a metal layer 
surrounds the metal layer. 



14 . The semiconductor device according to claim 1, wherein 
a gate oxide film of said transfer gate is a CVD insulating film 
formed by a CVD method. 



15 . The semi co 
the gate insulating f 
film formed by a therm. 
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ctor device according to claim 1, wherein 
£>f said transfer gate is a thermal oxide 
idation method or a thermally-oxidized 



nitride film formed by Va thermal oxidation nitriding method. 



1 6 . Amethod of manufacturing a semiconductor device having 
contact plugs adjacent to transfer gates , comprising the following 
steps for: 

25 depositing a first interlayer insulating film on a silicon 

substrate; 

forming transfer gate holding trenches in the first 
interlayer insulating film; 

forming side walls of said each transfer gate in the 
30 transfer gate holding trenches ; 

forming a gate insulating film and a gate electrode layer 
of said each transfer gate within a space interposed between the 
side walls; 
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etching portions adjacent to said transfer gates, of the 
first interlayer insulating film under a condition that said first 
interlayer insulating film is capable of being removed at a high 
selectivity with respect to a material which constitutes said 
5 each transfer gate, to thereby form contact holes adjacent to 
said transfer gates in a self-aligned manner; 

forming contact plugs in said contact holes respectively; 

forming a second interlayer insulating film on the first 
interlayer insulating film, the contact plugs and the transfer 
10 gates; 

forming diameter-reduced contact holes which are smaller 
than the contact plugs and in communication with the contact plugs , 
in the second interlayer insulating film; and 

forming diameter-reduced contact plugs which conduct to 
15 said contact plugs, in the diameter-reduced contact holes. 

17. The method according to claim 16, wherein said step 
for forming the contact holes includes a step for etching the 
first interlayer insulating film by using a mask pattern having 

20 an opening which extends over at least two contact holes. 

18. The method according to claim 16, wherein said 
semiconductor device has a memory cell section having a plurality 
of memory cells, and further including the steps for: 

25 forming a bit line on a second interlayer insulating film 

in the memory cell section; 

forming a third interlayer insulating film on the second 
interlayer insulating film so as to cover the bit line; and 
forming capacitors on the third interlayer insulating film 
30 in the memory cell section; and 

wherein said step for forming the diameter-reduced contact 
plugs includes the sup-steps for: 
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forming bit line contact plugs in the memory cell section, 
which extend through the second interlayer insulating film so 
as to bring the contact plugs and the bit line into conduction, 
and 

forming capacitor contact plugs in the memory cell section, 
which extend through the second and third interlayer insulating 
films so as to bring the contact plugs and the capacitors into 
conduction. 

19. The method according to claim 18, wherein said 
semiconductor device includes a logic circuit section having a 
plurality of memory cells, and further including the steps for: 

forming bit lines on a second interlayer insulating film 
in the logic circuit section; and 

forming a third interlayer insulating film on the second 
interlayer insulating film so as to cover the bit lines; and 

wherein said step for forming said diameter-reduced 
contact plugs includes a sub-step for forming bit line contact 
plugs in the logic circuit section, which extend through the second 
interlayer insulating film so as to bring the contact plugs and 
the bit lines into conduction. 

20. The method according to claim 16, wherein said 
semiconductor device includes a logic circuit section having a 
plurality of memory cells, and further including the steps for: 

forming bit lines on a second interlayer insulating film 
in the logic circuit section; and 

forming a third interlayer insulating film on the second 
interlayer insulating film so as to cover the bit lines; and 

wherein said step for forming said diameter-reduced 
contact plugs includes a sub-step for forming bit line contact 
plugs in the logic circuit section, which extend through the second 
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interlayer insulating film so as to bring the contact plugs and 
the bit lines into conduction. 
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